Lif1p targets the DNA ligase Lig4p to sites of DNA double-strand breaks.
DNA ligases catalyse the joining of DNA single- and double-strand breaks. Saccharomyces cerevisiae Cdc9p is a homologue of mammalian DNA ligase I and is required for DNA replication, recombination and single-strand break repair. The other yeast ligase, Lig4p/Dnl4p, is a homologue of mammalian DNA ligase IV, and functions in the non-homologous end-joining (NHEJ) pathway of DNA double-strand break repair [1] [2] [3] [4]. Lig4p interacts with Lif1p, the yeast homologue of the human ligase IV-associated protein, XRCC4 [5]. This interaction takes place through the carboxy-terminal domain of Lig4p and is required for Lig4p stability. We show that the carboxy-terminal interaction region of Lig4p is necessary for NHEJ but, when fused to Cdc9p, is insufficient to confer NHEJ function to Cdc9p. Also, Lif1p stimulates the in vitro catalytic activity of Lig4p in adenylation and DNA ligation. Nevertheless, Lig4p is inactive in NHEJ in the absence of Lif1p in vivo, even when Lig4p is stably expressed. We show that Lif1p binds DNA in vitro and, through in vivo cross-linking and chromatin immuno precipitation assays, demonstrate that it targets Lig4p to chromosomal DNA double-strand breaks. Furthermore, this targeting requires another key NHEJ protein, Ku.